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Mission: 
Breakthrough Technologies for National Security 
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BRICS Will Develop Enabling Technologies 

Monitoring 
Water Quality 

Preventing 
Equipment 
Corrosion 

Enhancing 
Resistance to 

Infection 

Sensing 
Chemicals  

Providing On-site 
Bioproduction 
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The Promise of Robust Engineered Biosystems 

Engineered Communities that Maintain or Repair Normal Microbiota Functions 

DoD Significance: 

•  77% of warfighters in Iraq and 54% in Afghanistan had at least one bout with gastrointestinal 
disease because American gut microbiota are maladapted to new environments (Riddle et al. Am. J. 
Public Health 2008) 

•  20% warfighters missed duty due to gastrointestinal disease during Operation Desert Shield 
(Hyams et al. NEJM 1991) 

•  Prophylactic engineered biosystems could be deployed stateside to increase readiness in theater  

1 – 3% body mass 
~104 bacterial species 
~1014 bacterial cells 
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Impact of Robust Engineered Biosystems for Industry 
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BRICS Technology Could Lead to Reduced Costs for Industry by 
Sustaining Production and Minimizing Risks of Contamination 
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Technical Areas 

6 

Robustness 
Optimize fitness 
in unpredictable 
environments 

Safety  
Provide override 
mechanisms to 
control spread 

Stability 
Preserve the 

genetic integrity 
of engineered 

systems 
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BRICS Aims to Build a New Scientific Community 

Synthetic 
Biology 

Design gene 
circuits with 

desired input/
output functions 

Engineering 
Optimize system 
performance and 
mitigate failure 

risk 

Population 
Genetics 

Optimize fitness 
and reduce 
genetic drift 

Ecology 
Integration with 
local biological 
communities 

Systems 
Biology 

Balance system 
performance in 

dynamic 
environments BRICS 
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All work must be conducted 
in fully contained systems. 



BRICS Program Organization And Notional Schedule 
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BAA #1 – BRICS Component Development 

Phase 1 
6 mo 

Phase 2 
12 mo 

Phase 3 
12 mo 

Phase 4 
18 mo 

Full Program Track 

Advanced Study Track 

Multi-disciplinary Team 

BAA #2 – BRICS Integration 

Focused Investigator(s) 

Must address all 3 
Technical Areas 

Address 1 – 6 
Advanced Study Areas 

Proof-of-Concept 

Im
plem

ent on  
Sm

all Scale 

D
em

o, Test, Eval. 

Demo Demo Demo 

Demo Demo 

Distribution Statement “A” (Approved for Public Release, Distribution Unlimited)  



Anticipated Proposer Schedule 

Full Program Track 

Advanced Study Track 
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OR 
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